Amperometric glucose microelectrodes prepared through immobilization of glucose oxidase in redox hydrogels.
Glucose microelectrodes have been formed with glucose oxidase immobilized in poly[(vinylpyridine)Os(bipyridine)2Cl] derivative-based redox hydrogels on beveled carbon-fiber microdisk (7 microns diameter) electrodes. In the resulting microelectrode, the steady-state glucose electrooxidation current density is 0.3 mA cm-2 and the sensitivity is 20 mA cm-2 M-1. The current density and sensitivity are 10 times higher than in macroelectrodes made with the same hydrogel. Furthermore, the current is less affected by a change in the partial pressure of oxygen. The higher current density and lower oxygen sensitivity point to the efficient collection of electrons through their diffusion in the redox hydrogel to the electrode surface. These results contrast with those observed for enzyme electrodes based on diffusing mediators, where loss of the enzyme-reduced mediator by radial diffusion to the solution decreases the current densities of microelectrodes relative to similar macroelectrodes.